Abstract-The study describes the diagram of the four phase composition of metallic system Fe-Si-Mn-B and establishs its mathematical model. Developed computer software allows to calculate the type and quantity of waste of secondary phases in this system with known chemical composition of the metal. Examples of the cal culation of the phase composition of boron containing ferrosilicon manganese, and iron, manganese, silicon, boron impurity elements are shown. The diagram and computer software may be used to form a high deoxidizing ferroalloys and ability doping and selection methods for refining metals from unwanted impurities.
1 Interest in the production of high quality boron steels encourages metallurgists to improve not only how to use doping for traditionally produced FeB, but to develop new, complex, have several advantages over binary. To those include boron ferrosilicomanganese (FeSiMnB), wherein the presence of silicon and man ganese should enhance the effect of boron on steel properties and reduce the cost of siliceous, and man ganese ferroalloys.
In this paper we attempt to construct a diagram of the four phase composition of Fe-Si-Mn-B and give a mathematical model to assess the type and quantity produced in her secondary phases. This will form part of purposefully ferroalloy with high dopant or a reducing ability, to find conditions for refining iron, silicon, manganese, boron, when these compo nents are impurity in the base metal. In the graphical representation of a four component system Fe-SiMn-B is a tetrahedron, composed of four three com ponent systems. For their analysis to construct a chart selection was made only congruently melting com pounds. 1 The article was translated by the authors.
(TDA) [1, 2] allows to split it into five triangles stable coexisting phases (Fig. 1a) .
The system Fe-Si-B consists of three binary sys tems: 1. Fe Si, which are available in iron silicides have been listed above, 2. Fe-B, where there are two binary compounds FeB and Fe 2 B, the last of which melts incongruently and not accepted to build dia grams and 3. Si-B is composed of two incongruent compounds SiB 4 and SiB 6 (Fig. 1b) .
The system of Fe-Mn-B consists of three binary systems: 1. Fe-Mn, has no binary compounds, 2. Fe-B, available iron borides, which have been listed above, 3. Mn-B, where there are three congru ent Mn 2 B, MnB, MnB 2 and two incongruent com pound Mn 3 B 4 , MnB 4 . Triangulation identified in the system Fe-Mn-B-5 thermodynamically stable regions (Fig. 1c) .
The system of Mn-Si-B is composed of three binary systems: Mn-Si, Si-B and Mn-B. All three binary systems described above in the three ternary systems. Using this method, the TDA system is divided into 6 regions of stable (Fig. 1d) .
Having all 4 private ternary systems allows us to construct the phase diagram of a four component sys tem Fe-Si-Mn-B (Fig. 2) . It is composed of 13 ele mentary tetrahedron coexisting phases: For each of the tetrahedrons using the balance sheet method [3] found the equations that relate the phase com position of the metal with the chemical. According to the obtained dependences (algorithms) developed a com puter program. Procedure for calculating the amounts to be commissioned from the control of the chemical com position of the alloy. Computer finds the elementary tetra hedron, which is an alloy and automatically produces its phase composition in percent by weight.
The table shows as an example the results of calcu lating the phase composition of some alloys created using a computer program.
The first of them-in the factories smelted ferrosil icomanganese, which introduced 1% boron. In therein as phase components include iron, manganese and iron silicides (Mn 5 Si 3 , Fe 2 Si), boron and manga nese is related to a manganese boride (Mn 2 B) .
Second, third and fourth metallic alloys are man ganese, silicon, crystalline boron, wherein the other elements present as impurities.
It seems that the knowledge of the generation of forms and phases in alloys can serve as a guide for the production of ferroalloys with high deoxidizing and alloying ability, as well as the selection of methods for purifying metals from unwanted impurities.
